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PREFACE

-
‘

This publu ation presents: goner 1l lochmcal infarmation
Tor carly c\plmmnon of phntm_rlplw obmmod by the 112-3
camera \\ stem, B '
lhc seales » tables and al)nl\ presented in the puh]:- )
& mnn ard forluse by the plmtn interpreters in ducrmmm; ’
\appm\lmatg sizg and \LJ’O of objects, and are not meant
to tlkc the pl‘uc of moro pree lsc mensuration pm ameters,
Technical npcx ational dan such as ~)mn rate,’ evele

pumd\, and fogetl longth\ will beravailable for cach mission,
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* The 112-B camery svstem has been devel-

oped to provide 100 percent steréoscopic con- -

collection of intell-’
igences infor mation. from a lm_h-almudc recon-

Y. mcnt phorn\_r.xph\ for the ¢

r};liss;xmc'\nr raft, Ihé‘ svstem- Lﬂﬂ\l\[\ of a
pair of 24"
3" focal

foo 1[ lonul' p: mpmmu N .mwr.mnnd a
trac ker .
The two m: nn cameras are pitched at a 26"

length pdnm}amu camera,

.Convergent angle bet\\'oen thc cameras to artain

SIereo m\cmoc and 4a good bl\C-he hr ratio,

L .

'

are lxsrcd in Table 1.
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Hns camera Lonm_uratmn allows l(l() p-:r‘
cent stereoscopic coverage of an area 161 nay. |
tical nulcw.«nm) wide and approximately 2,634
“nm long.for cach mission, lhc optimum opera-

ting altitude’ 15 70,000-feet. with a nominal ground
“speed of 400 nm per hour, - i

Each camera uses vaarrow-angle Méas to

LT . PR YN

Each main camera consists of 4 24" focal
- length rotating. lens, a slit- -carrying scan prm,
and the take- up and supp]\ units,

"'i{v.lnl L
10,630
11,680

-This produccs

ENPIC TTP-13 6

INTRODUCTION

Thefforward-lobking camera ispitched l'i*' for-
ward of nadir and the Jf{-lrml\m«f ¢ amera s

pitched 137 aft of.nadir. The pJnm amic CameTas.

pan transverse to the fhz.ht lxm out to 33 left

'umd 35" right for atotal 70 scan Jﬂ\‘]L Aigur 21,

The .xppm\nn arg =cale of the phintosrapin ar.

(A

|, the center of the format is 1:36,000, \\nhuv* e

sg.}lc in ascending: mder out to the -:nd of the

scan, Scales for *lltc'cnt J]H"Id(‘\ﬂnd. PORITIONS

gt 'H!H

B L

BRI MR ENT]
RAYHE ST
S e
19 ana
IRSCRT
RN
fa i ta

thara

0 m
N

praduce high resolution, The toral anguiar Gield .
of view is 313" of arc with 2 Rk nalf oo,

a torward wain of appro oxienrely
one nm for.c: uh phatograph, Complete fhonres
aml w idth of frame and fenetih of rrames are

shown in Table 2,

CAMERA OPERATION

NG I\‘W\ SVRtemrolres i

ditrivy L e S period, bur shee

SCAn arm raverses only tho "o

SECRET
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NPIC7TP-1364
‘the’ format, Ihe qcan arm is moved across rhq
- fxlm witli: the léns cvsrem ahdis thon reloaded m- :
,'m fts qmrr poun’on while’ the Ienc is mmnng,

avound to the’ :ta}‘t of the next xcan The flth

take- up and supplv motions are also completdd

during the tr.msxent rotation, of the lenssy ercm N

One m“mbm of [ho lens \\'\tcm (the field ﬂat-ﬂ
.tcmﬂ ¥ attached ‘to the :L an arm.near the

focal pl me in order to reduce chrom.luc aber-
ragion.. Thé film paths of the two camer}s are |

identical; howeéver, the cameras are turned 1807
from cach other so that the forward camera film }
‘mm d's from ru,,hr to left and the aft ¢ nnem film l
mmee from left to rtht The film i is. hold in the |
Yotal pk mg at thctnmo of exposure by two roller\

)
i
r
i

arached to the end of 'thp 2ean arm.

The film

J

- camera,

Declassmed and Approved For Release 2012/1 0/05 ’ CIA RDP78T05439A000500120046 7 B

¥

is hcld stationary thrmn_lmur c\pnqure by film
c]amp~ at each endof the rails. Film is nwte~ >d
by 1a metering roller<on the take-up %ldk, of ¢ u*n.:
The camera film. p.]th 1Iluqrrat ¢
(l 1;_,ure 2) shows these opemtmn: y )
The l 12-B camera s\vqtcm is capable of tak:
mx, (nntmunus photographyv over .1',dn\'o of ap-
proximately 2,634 mijles, or, ‘nmv be npcnucd in
bursts over particular target 'lrc-ac forteither
short or lon;, periods of time it JUJY'C 3Y.: Photo-
gmph\ can be taken for. appm\xmatelv seven
hours of flv ingtime durms_nm‘mdl g\clm" opera-
tions and these may be taken continuously inone

long flight line or taken in many s hort bursts

- Complete details on operating nmea and cover-

age are listed in Table 2.

FiLm. CLAMF‘
(BOTH SIDES)

f

SRUTTLE

D BASE snot—: or FiLM
cr ‘-'MULSION SIDE OF FlLM

i
.

PRESSYURE
ROLLER

CINPUT
METERING
ROLLER

PRESSURE
- /ROLLER

FRAME. METERING
. ROLLER -

‘

FIGURE 2. CAMERA FILM PATH. )
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PHYSIGAL CHARACTERISTICS OF THE' SYSTEM

- General Data: -~ S
[

1 Camergtvpe Steréo Panoramic

2. Tocal Length

. b

247

Tuble 2 Nystvh Core

3. Film Width

4. L'ormat Size'

5.

Angular
Coverage

6.

L

Film toad -
7. liens Tvype

'S, Aperture

9. Operational
Altitdde -

10., Stereo Anyle

11, Filer

N Shulrc \\1\1 B

13, ki Im I'vpe

14,

Film Base

iy :.m fperati n' el N

.71 Total)
U[mr.mn"q Numbor
Mode Framos
o TSOO [,

Cyele
Rare
Cchs

Ground;
Veloel u\
I\nmx :

I"rmngw
Per

Altitude,
Ll Minute

DVperation
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70 mm

P28 x 293030

T.R00 féu[ L' l(‘h Camera

Petzval (3 L‘]emc-nt‘|

~0,000"

2(; dL‘fLT\‘C.\‘
Wratten 21
see Lable 3
SO 132

or SO 206

3Nl st

Base

Total Forward

Coy Frame
Timo Wo ol
Minutes

soun0 0,0
. Losa
1410 1.0
CUoge T
L 65,000 3n0-379 00
o At s
: S RI1.410: 7 T
SR AR R E I A O S
s
0.0
‘0,0
o  124: N0
' 9.0
9.0
0,0
111430 00
Nautidal Mides -
s Square \.um( al \hl«u
. Wo uI = Without Overlap ’

2010
S0
2010 ]
2910
2050
2910
2010
2910 °
2910
70
2910
o910

G468

2910
2410 .66
2410, 666
D00 L6y

6,66

: \q nm

T
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S0
S
T
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R . L ”~
P . b - _FORWARD even serial no1 -
4 ;AFT (odd 'serial no) :

125‘:c,’s
. . EXPOSURE
MARKS -

ORIGINAL NEGATIVES
Emulsmn Down '

"o Serial no’s right "side up

' FLIGHT DIRECTION

FIGURE 4. SCAN SCHEMATIC. |
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Table 3 - Sl Width and Mn'n /nl/r Taht}
' 8o [-u;url <)

. . o . o
[Expgsure Slic Wideh . Mode d Mode o . Mode 1 i
o o s T See, Cvele 7 | xn geq, Cyele’ 9 Nog, '("_\'(‘A
TS ’ R L 1 100 - 1 na
0,151 1. 140 T i 110
(RIS RIS 1. 1%0 T
C 0095 1o2an 1T
0076 . 1 220
- 064 ! ) 1
Sl
1
1
1

0,049
naosy o
a0y

1
10 R R TR

1
1
1
i
1 245
i
1
1
1

Mode s Mode 2 oA 1
. . ST Nee, Cavele | LN See, Cyele 9 Sec, Creded
Dogress second - : . Sl4ds . 15.000 ' N 00
" Inchos Recond ) 21547 ) RAT N ' 16,75,
- Radians Second B . ¢ ' LNATH s AT B LS

Sean Rates’

'MODES OF OPERATION

: The cameras nm‘m:]]\' operate \teroxcop- L The c*.mict‘.» can np'cr.rt‘-; m 3 differen:
D udl]\ \\1;11 the forwatd IOOI\IHL(.HH“I Jpxnduum_ ‘modes, "] hese are desiznated mades |1, :
10 Jpercent forwnrd lap phnm").tph\ at a- pro et ani‘din-g to the evele periad and scan rate Jdo- |
‘_\( le periodof 7, S or Q\eumd\ The aft- lnokm;, “sired for proper camera npicr wion, ‘
cameraalso p"oducc' l(? percent far \\(nd |1p The ¢ mera will alwavs be opo" ted gt i
photography and stavs within 2 per\cnr of the eviele, pmmd ,th it mest pearly ‘matches the velo-
S|dMe operating speed ay’ rhe mr\mrd camo‘ a Ljn_v-hcng,ht mpo at that point, - Therefore, the
¢y dgure 5), g ‘ . cyele period should always be within ltodper-
“If one. cmncm should| stop operating for any ‘ cent of lmm:o Motion (Tnmpensa:ioh ANIOY, The
reason durmz_ a missi h the.renmnjm camera lens sys Sfem rotation and sweep of the scan arm
can be nperdted monoqcop ically toproduce com: - are very accurately controlled ro allow procise
plete’ mongscepic covcmge' with” 10 percent - INIC, ) SR '
forward ldp . S '
. / .
v FORMAT AND ‘TITLING

u‘ ‘.-1 ‘i. ”'(' N

".\.; Format: The 112- B fnrmat dimensions are - widthiat each ond of the format, CThe metering

.i 7 by 20.3 3"'whlchprovlde%groundmvor- " between  individual n.xmo measures (0,237
dL(‘ ‘of 1.10" nm by 16, lb-nm at an almudc of  Slight variations may oceur but seldom in exces
-70,000°. Ihe« extreme cnds of the fornmt, the © of (LO3". The format bord lfers, or odges, are
.so called bonm areas ’are subject to.distor- uppm\'irimrol\' 0.277 wide.  One edae conraing
tlon ‘and poor focus. However thxs Londntmn- the fldllkml\ and. provides space for the title
.s \(()nfmcd to dpprox1mdtelv 0.50"" of lhe scene block The time 123 eps track is recorded on

- —-'5 .

¢

,;SECRET
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AT T POINTING CAMIRA
‘0DD SERIAL NUMBER:
MASTER

FORKARD POINTINGCAMERA , | & .
EVEN SERIAL NUMBER® .

NEIC w3200 % a4

Tta SuppLy .
- L - . -
. . F T A
S B L . .
A ACONIE 4764 oottt
. \ s ~ N )
L el gSntnkage Makd B Mission Date frare
H toent:f1f ation

fFtiLN POSHETHYE
FEMYLSTON uk

-
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FIGURE 6. FORMAT DIAGRAM:
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>

Dby sp;!c,os sufficient

o rated by single spaces, Fxample:

-and the

. .
Incluzion of
indic;i‘mr

C‘dg.c .

~h-off

“the other

sand camer is currently” under
\D?Nxdt‘r\l[mn s igure 61, '

lhc rnle hlmk nmpnscd in lO-

pnmt r\pt.\
prov u!cxwmﬂc information pertinent toeach
frame. Individual, components are separated
o prevent cm{t’usion" or

erroncolis mterpretation of ‘thé titling,  The

. im’m‘m.n'irm content and make-up are as follows:
NN
dentified by ]cttcr-mmabcr combinations con-

Nlission ldentification: \‘h\smn\ aro
sisting ut a lotmr prefix followed by four numer -
als and, aletter suffix.

not require d the ~n.mm\mt digits, Arepreceded

byozeros In order to° ni nm.nnthc inteprity of the

lnl\\-l{)IJ ldL’H[ ificat l(“]
00118, AGIB.
2. Operational .Date

t.nmponcm . Examples:
The Right date is

:"c'n‘m‘dgd" numerically  in dav menth NOAr se-
r}ucm'o.n'}\\'irli thc.n'umcr'ic,ll components SOP-
4 July
srecorded as 4 T 64,

3. (Tnmu";l l'k-qign;n-inn- The forward-fook-
ing and .n'-l(mku\, camerasare distinguished by
the dcslgx.u‘mns LWH and i\l“'l", respectively,

camera serial’ numbers,

ciamera serial number is an even number and

s

< TIME RECORDING

4
ot

" lhcrc \\l“ be a d na hl(xk oneache \pn\u"u )

+ which will rec¢ord time of e\pOsanmO I second

,‘f'luu‘.xgv. This will be recorded directly in
Greenwich civil time from the ¢ lock in the .u”
. cratt, 'I‘l)c.dogl\ reading

Ccoded de‘cimal

is recor ded i binary

The reprcaonmm'
hns,.lro slmwn in thc Data Block l‘mu am 1I n'
ure T

1Iucxor the

a frame counter |- the corrcsprndlm, AT camera number is (\.’d
T

\170. Jppc-ns with each frame and_

‘the approprf
the ussigned classification of the material MWhen

Where four numbers are’ ™ cation. In

1964

o the

The W

FOR EACH EXPOSURE

“ond accuracy

NPIC TP-13 64

4. I'rag
i
bers progreps \L‘QUL‘I)[M“\' from the In

e .\umhcr\ bhe title Ir.rm‘. num-

ll'r;uncs of the mission. Space for mux numl\cz.
is provided{ Where the frame ‘count dOLQ no:
rc(iuirc the pplication of four xn_nllu.mt d]\‘l(s
7eros are prefixed in m‘dermmxbborhr_- .lllottcd

spaces. Lx, nnplc“‘ 0011 OHI .

300 NMyerial (-?la.\’siﬁ('nrion:
ate cadeword’if required, aswell as

emploved, phe Codewnrd follows the I!\'

addition, the

mdu.\lu, \\hun |1cw~.\.:~'\', ANy Tesr wu,on. that

periain to dis<emination of the material,

The title components entmarared

preceding paracraphs will ‘ner NECess

recorded on the e in that order, Thae

regardless of the sequence e ploved, nocdio

“culty Sh (mld be m unmu'gd mrecomizihg

dividual
on the WD

items, I should also be noted thar 12e

titling Camera materiad is oric

ilight,

the titled edpe is the leading edae

direction o Bat i=, on the Tl

positive,

regard to. the divection of flight.

camera material ix o oriented with te ti ke

XI!L'. traifing edee,

o
'

. . 3
Cyle periods mav be measirdd o0, soe-

<11‘\""u"in-‘ SUCCeSRIVe ey

times. On the cdue of e

will be recorded aid an nulua.o' will be shown

“in this time track 1o ~P‘n\\ whe nthc[um record-

g was made. Thisindicator wi 1 ba in the form

of a blank in 'hc 125 cps track,

classification bl o\\ :

Thiz includes

ach frame 125, cps muirks .
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FIGURE 7. DATA BLOCK VIEW, FILM.POSITIVE, EMULSION UP.

, - CYCLE PERIODS’

¢« Vhe caimeya is capdble of operatingateyele  computed from the cvele period as well as NG,
periods of T,-8, and Y.-seconds. . These cveld and distortions due to improper INKC,

periods change as, afunction -af velocity-height Scin Fate s the speed of travel across the

’\"’H‘»’ and are «changed’ to produce proper INC format by thasliz and isusually given in radioes '
“amd proper fhrward lap (10 pereent minimumd, - second:‘however, in Fable 3 these are shown i

The cvele period is the time between suc- degrees ‘second, inches sccond, and radis
cossive centdrs, of format, Scan rates mav bhe second, .
. ' ' s T ‘ Toonan

Xy . X R .
N ':,‘;” ' o CPo s Cyede Perod
RO E K N . r inches ~econd S o
cp dogrees second . L RO L%

Ol
¢ 7l, © radians xecond

Length o' b

? TH OOE0 T Dovroe~ of 8

JAMAGE MOTION COMPENSATION
i INC is-accomplished by transkation of the- . is also a function of the specd of the <c‘n~' arm,
- let ns in the Fore- Aftdirection while. the scanarm T oan NG

h

constant is praduced by changin Wt
s trdw.,hm, across the film, This will produce: -sean arm speed for different V-1 Ratios, This
motmnleas images i the image plane when tlns allows o constant INKT ¥atio (o be extabhished,
mouon exuactly matchesthe'v ’llmtmolthc mov - Por this system the INC is v 03200 Sin 0 in

iny ‘nrc aft,  Since the amount -of this motion inches ory 8 lwn\ Sin 0 in xmlln*\" crs. Roth

SECRET
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.lmems are opcr nul bv identical Cams so that -~ the sign clhanges from. FWD o AT CAmeTas
the-TNK” is the' \.lmc for both cameras, however, {Fighre 4y, : :
the scan is+in opposite directions therefore”
v . : L) : .

?“ ¢ . , . N
R ) . . . " ",
. S - * RESOLUTION-

. . ' L .‘ f IR ) ' ' ". ‘ .
The svstem has a ground resolutmm.lpabxl- from the center of formar toabout 16 inches
" ity of .approximately 11 inches at the u:mer of at the 25 position of the sean.. ‘

fnrnmt This resolhution: \nll decrease out\\.lrd

N

TRACKER CAMERA s
' The.3" focal lcm,th tracker cameraisa 180" “angle m ’l or'a full EWD-ALY coverage of 427
|can painommlc camera, The camerahasahalf - and |Cans to 90 left and rxuht of the er path

TONM FILM /
{EMULSION SIDE

H . .
' DIRECTION OF _ °
FILM YRAVEL

.‘/ '

NEHC b 2ave o gy

FIGURE 8.

SECRET
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a-'h, . ) ‘ .
_7—-/.n14;p;m1)
a-mm
b:mm
CH

1.

(PRECEDING!

FOGGED AREA
SLIT IMAGE

2.375 - (NSIDE
PERFORATIONS

2.47 - PICTURE WIDTH

FORWARD
- A

ADJACENT PIGTURE ',

tan

pitch y o A

TIME INDICATOR IMAGE
APPROX 0.4 D1A
INDICATES TIME OF
COMPLETION OF EACH
EXPOSURE

p— S S
IO R CENTER
{ i T =18 oF
“v».,‘ )
i TLEFT HORIZON
b . .v..'.‘.‘ Cm e
.6 AP

. PROX. -
: A Mt

|
|

\_.J.._.,,_“,__

1.
5 .

FORMAT .

\

S |

‘RIGHT HORIZON

e en e

i
|
«]1-

-

e 1350 -CENTER OF FORMAT
+ -LOCATING DIMENSION
‘.
APPROX.~1.047 == .
0.a5 .
WEiGE-

4.712- TO END OF FR‘AME
%

9.425- LENGTH OF Py

Y.
A
'

. ) .
DIMEN?IONS IN.INCHES

|
{
;

i
1

-— 2

APPRO X"

CTURE FOR 180 SPAN

6-7

e

.

FIGURE'S.” FILM FORMAT, TRACKER CAMERA.

v

NG RePUR8 18, B4}
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‘to prdduéé_a horizon 'to- hon70n ph(’)IO)_,poh
'TP*-': lens i 3

4 ()v" el :};:‘C‘

rhtion of g prisminfr o'n of :!:c lens m'prr\h‘xcc
motion free photm_mph\
I'he camera loads 1,000 feet of T0mm s star
(lnud film and’ produces photos that are 2 '3'

mchc.\\\ld; and 9,325 inches Jong,
\ schematic of the operation of thiscamera
i= shown in Pigure S, . . ' )
There is a clock wpw'lmprwod on t"nxx:a&k-
O Camera phetesranty wihich reads e ‘:L‘u;td;
Lhis trdd\ur‘ camera is thc only source of
attitude for this svstem at thls. nm"' however,
only ErOss me: 1ISUremenss nf pitch’ dﬂd roll cnn-

du,mns can hc made frnm th)s LJITIC‘T'I

xoczl length £ S fixed focus |

NPIC “TP.43 64

gqure 0depicrs'rhcgeomcrrynecessnr_\' for -
de determinations fram sho ob ickor
mera. Points 3 and’b are measurad from the

SUIRT o Yrree e AT et
SO s 2

as-shown. One half the dxffcrence isthe . amount
the wing is down or up in roferoncc to’anon-
rolled; position. When dmdqd bv rhc focal
Iength‘rln% rives thc tangent ol the roll angle

_at that point, C

To find the pitch of the > vehicle,
arcs from the centefBof tho horizon r“v\: ho -
marked’ at ‘equal Jistarce from ti '
shown by ,the 7
measurement is made and w hcn visdivided into
X this becomes the tangent of the pitch and or
thc noqe up nose down condition of Ihe aircerar
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